CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER-95

January 10, 1980

Name of faults.
Shanron, Monte Vista, and related faults,

Location of faults. :
Santa Clara and San Mateo Counties in portions of the Morgan HilT,
Santa Teresa Hills, Los Gatos, San Jose West, Castle Rock Ridge,
Cupertino, Mindego Hill, and Palo Alto.7.5-minute quadrangles,

Reason for evaluation,
Part of 10-year program to evaluate and revise Alquist-Priolo
Special Studies Zones (55Z) around existing active faults.
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Summary of available data.

The Shannon/Monte Vista faults are located primarily in the western
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half of Santa Clara County and in San Mateo County just east of Portola
Valley (figure 1). The Shannon fault and its branches extend from the
Santa Clara Valley northwestward to Los Gatos (figures 2A, 2B, and 2C);
the Monte Vista fault and its branches continue from Just north of

Los Gatos northwestward to Portola Valley (figures 2D, 2E, 2F, 2G, and

2H) .

Shannon and related Taults.

The Shannon fault and most of its branches were described in detall
by Bailey and Everhart (1964). According to Bailey and Everhart (1364),
the Shannon fault separates rocks of the Santa Teresa block to the
north frOm‘rocks of the Los Capitancillos block to the south (figure 3).
Rocks exposed In the Santa Teresa block range Tn age from Upper Jurassic
and Cretaceous rocks of the Franciscan Formdfien to Holocene alluvium
in the Santa Clara Valley; rocks of the Los Capitancillos block consist
chiefly of sedimentary rocks and greenstones of the Franciscan Fet mow-
+won intruded by serpentine.

The main trace of the Shannon fault and most of its branches dip
steeply to the northeast with movements down-dip, i.e. down to the
northeast (Bailey and Everhart, 1964). Some of the smaller branches,
however, were mapped by Bailey and Everhart (1964) as reverse faults
(figure 2C). The net downthrow to the north was estimated to be
several hundred feet and is believed to have occurrad in early or
middle Pliocene time. (Bailey and Everhart, 1964, p. 93). The youngest
unit faulted appears to be the Santa Clara Formation of Pliocene
and Pleistocene age.

The main trace of the Shannon fault is covered at its eastern end

by alluvium In the 5anta Clara Valley. Studies by the California
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Figure } (FER-95).
and Monte Vista faults Santa Clara and
$an Mateo Counties.
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Department of Water Resources (DWR, in press) extend the fault across
the valley to Coyote Creek, based on groundwater level and subsurface
contours which indicate a groundwater barrier at depths below 100 feet
(R. Ford, personal communication, October 3, 1979). The recency of
activity and sense of movement on the fault were not determined by
DWR.

Along the western side of the Santa Clara Valley (figures 2A and
2B, site 29), four trenches were dug by Lowney-Kaldveer Associates
{(1974) across the assumed trace of the Shannon fault on {BM property
near Bailey Avenue. One trench, located In alluvium showed no evidence
of shearing due to faulting to a depth of 7 feet; the other three
trenches exposed zones of sheared Franciscan materials, but Holocene
units were not offset by faulting.

West of Santa Clara Valley, the Shannon fault is exposed north of
Calero Reservoir, but is buried under alluvium of Alamitos Creek
(figure 2B). The fault again emerges east of the Senator mine and
Extenﬂs westward as a broad zone of complex faults (figure 2C).
According to Bailey and Everhart (1964), Pliocene and Pleistocene
gravels of the Santa Clara Formation exposed near Blosson Hill are
s1ightly deformed and cut by normal faults that produced minor topo-
graphic scarps and irregularities in the drainage pattern. However,
Holocene alluvium in the Santa Clara Valley is not deformed (Bailey
and Everhart, 1964, p. 82).

tm the vicinity of Los Gatos, the Shannon fault Ts represented
by at least five nearly parallel branches, which Bailey and Everhart
(1964, p. 93) describe as being younger than the Pliocene and Pleis-
tocene Santa Clara Formation, which they offset, and older than the

Quaternary alluvium filling the Santa Clara Valley. Maps recently
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prepared by the County of Santa Clara Planning Department (1975)

and Santa Clara (1977) designate a one of these branches as being
possihly active. However, studies by Brown and Lee {1971), the
California Department of Water Resources (in press), Herd (1980),
Rogers and Armstrong (1973), Rogers and Wittiams (1974), and numerous
consultants (table 1 and figures 2A-C) do not indicate any displace-
ment along any of the branches of the Shanmon fault since deposition
of the upper part of the older Plelstocene alluvial unit, Rogers and

Williams (1974), based on Helley and Brabb (1971), show branches of

the faults to be concealed under Quaternary units of middle to late

Pleistocene age just east of Los Gatos Creek (figure 2C).

Monte Vista fault...

The northwest extention of the Shannon fault (northwest of Los Gatos)
was named the Monte Vista fault by Sorg and Malaughlin (1975). Studies
made by the California Department of Water Resources (1975) suggest
that the Monte Vista fault joins the Shannon fault of Bailey and
Everhart (1964) beneath alluvium in the vicinity of Los Gatos. Other
reports by Hay and others (in press), McLaughlin tlB?h), and Sorg and
McLaughlin (1975) suggest that the Monte Vista fault may join the
Berrocal fault zone beneath the alluvium. Herd (personal communication
December 18, 1979) belleves the Monte Vista and Berrocal faults may
be connected at depth, but at the surface, the Monte Vista fault has
much higher dips and not as much topographic configuratlon, and there-
fore is quite different from the Berrocal fault.

From Los Gatos northwestward to Monta Vista (figure 2F),the Monte
Vista fault zone is mapped by mest authors as being concealed beneath

alluvium. From Monta Vista to Los Altos Hills (figure 2F and 2G),
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the fault s composed of two parallel, northwest trending thrust
zones that bound a diapir of unnamed late Miocene sandstone and shale
{Sorg and MclLaughlin, 1975). Northwestward to Portola Valley, the
two strands of the fault join a balt of imbricate thrust faults that
have been Interpreted slightly differently by numerous authors
(figures 2F, 2G, and 2H}.

In general, the northeasternmost branch of the Monte Vista fault
zahe separates rocks of the Franciscan (Jurassfc-ﬁretace0us) and
Monterey {(Miocene) Formations to the southwest from Santa Clara
{Pleistocene) and younger units to the northeast; the southwesternmost
branch of the fault zone separates rocks of the Franciscan Formation
to the southwest from rocks of the Monterey Formation to the north-
east {Dibblee, 1966; Jennings and Burnmett, 1971). According to Hay
énd.others {in press) and McLaughlin (1974), fault traces near
Black Mountain take on the appearance of reverse or thrust faults with
observed dips generally between 35° and 65° to the southwest; signi-
ficant components of right-lateral slip are also believed to have
occurred along zones where reverse slip is recognized (Hay and others,
in press).

According to Sorg and McLaughlin (1975), late Quaternary uplift
may have occurred along or near the Monte Vista fault at the following
places:

(1} Along the southwest side of both fault strands where prominent
remnants of older alluvium are perched 240-320 feet above
Permanente Creek.

(2) On the northeast side of Stevens Creek, downstream from
Stevens Creek Reservoir, where a large remnant of old stream

terrace is present 160 feet above the present drainage.
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(3) At the mouth of Permanente Creek where the northeast strand
of the fault is poorly exposed In a ratlreoad cut just north
of Permaﬁente Road. At this locality there is some suggestion
that the fault separates older alluvium on the southwest from
the Santa Clara Formation on the northeast, but since the
exposure is poor, Sorg and Mctaughlin consider the evidence
for this apparent offset as being inconclusive,
{4) Approximately 1/4 mile southeast of location (3), where the
northeast strand of the Monte Vista fault zone was well
exposed in construction site excavations during August 1973.
Here the fault separates late Miocene siliceous shale from
the Santa Clara Formation, but no offset of alluvium was
observed,
Nevertheless, Sorg and MclLaughlin (1975) do not show older aliuvium
(upper and middle Pleistocene age) as being offset at the above
locations. Accordihg to R. McLaughlin (personal communication,
Hovember 28, 1979), several trenches dug in the vicinity of thesa
areas verify that the Monte Vista fault offset the %anta {lara
Formation, but only one trench at the mouth‘of Permanente Canyon
showed normal faulting and possible offset of older alluvium.
According to McLaughlin there have been no dates documenting Holocene
movement along the Monte Vista fault; most dates are mid-to-late
Pleistocene, thus Indicating the‘fault is active only in terms of
Quaternary time.
A discussion with W. Cotton {personal communication, November 30,
1979) presented a slightly different opinion based on trenches observed
by him in the Cupertino area. According to Cotton, a trench dug by the

U8, Ge.alm‘ilca..l Survdy (report not avayjoble ) suggested that
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the fault cut alluvial flats considered by E. Helley to be 23,000 years
in age. Cotton believes that the Cupertino section of the Monte Vista
fault is active or potentially active based on this evidence and on

the presence of nearby faceted ridges 100 or more feet high (see Hay
and others, in press}.

Another report by Earth Science Associates (1979) describes shear
zones exposed n trenches at thelest Reservoir site adjacent to the
Gate of Heaven Cemetery (figure 2F) half a mile east of the main
trace of the Monte Vista fault and half a mile west of the trace ﬁappad
by Herd (1980). The shears are described by Earth Sciences Associates
(1979) as having tectonic origin and reflecting Helocene adjustments
within the Monte Vista fault zone. The age of the offset soil horizon
in two trenches was dated by Shlemon (Appendix D of the Earth Sciences
Associates report, 1979) as being in the range of three to five
thousand years. These ages were based on reconnaissance observation
and soil stratigraphic Interpretatidns; soil profiles were not described
or sampled for mechanical and chemical analyses. Examination of trench
logs, however, indicate discrepancies In directions of dips and in
apparent sense of movement along the shear zones in trenches T-1 and
T-2 {see Appendix A, Earth Sciences Associates, 1979}. In addition,
the four fault traces mapped at the West Reservolr site are discontinucus
splays that evidently could not be tracedfor distanceé greater than
200 feet. R. Tepel (personal communication, January 4, 1980), who
inspacted the various trenches for the Santa Clara Valley Water District,
believes that further work is needed to determine the extent of faulting
in this area and its relationship to previously mapped traces of the
Monte Vista fault.

Significantly different traces of the Monte Vista fault were mapped
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by Herd (1980) as a series of Imbricate thrusts (figures 2C, 2F.and 2F).
According to Herd (personal communication, December 18, 1979), a series
of discontinuous northeast facing scarps present In the alluvial fans
of the Santa Clara Valley cut at least two of the four identified
terraces younger than the Santa Clara Formation, The ycungest unft

cut by the scarps is at least late Pleistocene in age but not assuredly
Holocene, according to Herd. Herd considers the Monte Vista fault

to be active based on disruption of late Pleistocene alluvium and at
least 100 feet of vertical relief along the front of the mountain range

west of the valley.

Seismicity.

A Quality epicenter data plotted by Real and others {1978) is
presented in figure 4. According to Brown and Lee (1971), the cluster
Dflepicenters near Cupertino may be related to an unnamed southwesterly
dipping reverse fault mapped by Dibblee (1966). The location of
epicenters, the focal depths of the earthquakes, and the nature of the
fault movement as determined from the seismic data suggest that the
fault Is o at a depth of about 3 miles; at the surface, however,
Holacene and late Pleistocene alluvial deposits are not noticeably
affected along the trace of the fault (Brown and Lee, 1971, p. 3).

It has‘not yet been precisely determined whether epicenters
reported by Brown and Lee (1971) and Real and others (1978) can be
correlated with movement along either the Monte Vista or Shannon
faults. However, McLaughlin (personal communication, November 28, 1978},
believes that movement along the Sargent-Berrocal fault system (figure 5},
which he cunsiders to be active (McLaughlin, 1974), could be transferred

to the Monte Vista fault. Possible recent activity is also suggested
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by Lawson (1908, p. 107 and 108) who reported numerous surface

fractures along a branch of the San Andreas fault in the Portola VYalley
after the 5an Francisco earthquake of 1906, These fractures were
observed by Lawson across Alpine and Page Mill Roads near Pale Alto
(figures 2G.and 5). While Lawson (1908, p. 107} reported vertical
uplift on the northeast side of the fault, he was not able to determine
whether displacement was the result of fault rupture, lateral thrusting,

or settling of incoherent materials to the south.

Aerial photo interpretations and field observations.

Analysis of 1939 (National Archiiﬂes Collection) aerial photographs
and field investjgations are summarized on figures 2A through ZH.
Althoﬁgh topographic and tonal lineaments near Blosson Hill and Los Altos
Hills suggest the presence of numerous bedrock faults in these areas,
the faults do not appear to displace colluvial or Holocene alluvial
deposits in the nearby valleys. No hard evidence of Holocene displace-
ment was observed along the Shannon fault or mapped traces of the
Monte Vista fault near Stevens Creek and Permanente Creek or across

Page Mill Road and Alpine Road.

Conclusions.

A. Shannon fault.. Although there is general agreement as to the

location of the Shannon fault mapped by Bailey and Everhart (]964)J
there is no evidence from a review of available data, aerial

photo interpretations, or field observations that branches of the
Shannon fault offset Holocene units. The youngest units reported
to be offset are Pleistocene in age (Bailey and Everhart, 1964;
Lowney-Kaldveer Associates, 1974). Because there is no evidence

of Holocens displacement along the branches of the Shannon fault,
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the fault does not meet present criteria of being "sufficiently

active! for zoning under the Alquist-Priolo Act (see Hart, 1977,

P.

Monte Vista fault.

()

(2)

Geomorphic features, such as perched remnants of older
alluvium along Permanente and Stevens Creek and faceted ridges

100 or more feet high, suggest that branches of the Monte Vista

fault have been active as recently as late Plelstocene time,

This evidence has been substantiated in a poorly exposed
railroad cut (Sorg and McLaughlin, 1975) and ir several
trenches (see figures 2D-H and table 1) that verified offset
of the Fleistocene Santa {lara Formation and, possibly In
some places, older alluvium approximately 23,000 wear§ in
age. However, except for minor shear zones reported 1/2 mile
from the principal mapped traces (see conclusion (2) belaow),
the Monte Vista fault does not show evidence of Holocene

surface displacement.

Shear zones exposed Tn trenches described by Earth Sciences
Associates (1979) are consldered to cut soils ranging between
three and five thousand years old. However:
(a) trench logs showed several discrepancies in apparent
sense of movement along the shear zones;
(b) the shear zones were located 1/2 mile from previously
mapped traces of the Monte Vista fault both east
and west of the site;
{c) faults could not be traced for more than 200 feet
in the field.
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Further work is needed to determine the extent of faulting
in this area and its relationship to previously mapped traces

of the Monte Vista fault.

{3) Seismic data showing a cluster of epicenters in the vicinity
of Cupertino suggests possible fault movement at depth, but
at the surface Holocene and late Pleistocene alluvial deposits
are not noticeably affected along the trace of the fault
(Brown and Lee, 1971). |In fact, it has not yet been precisely
determined whether the epicenters can be correlated at all

with movement along either the Monte Vista or Shannon faults,

(4) There are numerous interpretations among trained geologists
as to thé precise location of the tracé or traces of the
Monte Vista fault as a physical feature at or just below
the ground surface (figures 2C to 2H}. Because there is a
general lack of agreement as to the location of the fault,
and because there is a lack of evidence of Holocene surface
displacement, the Monte Vista fault does not meet the present
criteria of being "welli-defined" and/or "sufficiently active

for zoning under the Alquist-Priolo Act (see Hart, 1977, p. 7)

8. Recommendations.

A. Shannon fault. Because there is no evidence of Holocene displace-

ment along the Shannon fault and its branches, the Shannon fault

should not be zoned at this time,

B. Monte Vista fault. The Monte Vista fault should not be zoned at

this time.because:
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(1) éxcept for minor shear zones reported 1/2 mile from the
principal mapped traces, the Monte Vista fault and its
branches show no hard evidence of Holocene surface dis-

placement;

(2) there is considerable lack of agreement as to the precise

location of the Monte Vista fault.

C. Because there is some evidence that suggests portions of the
Monte Vista fault may be potentially active and, in some placeg,
possibly active during Holocene time ( see Canclusians B (1-3))

(1) additional research and exploration on the Monte Vista

fault should continue;

(2) new information regarding the location and activity of
the fault should be evaluated for possible zoning in

the future.

9. Report completed on January 10, 1980, by:

Trmolos ijM(w

: TRINDA L. BEDROSSIAN
dﬁ;f‘ WV Geologist, RG 3363
e At San Francisco District Office
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